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Advanced BLAST 

Words    Scores    Expect values 
 

Alternatives to Web BLAST 
 

Tips for Web BLAST 
 

Wayne Matten 

matten@ncbi.nlm.nih.gov 
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Nucleotide Words 

GTACTGGACATGGACCCTACAGGAA Query: 

GTACTGGACAT  
 TACTGGACATG 
  ACTGGACATGG 
   CTGGACATGGA 
    TGGACATGGAC 
     GGACATGGACC 
      . . .        

Lookup 
Table 

11-mer 

 word size 
 

 words 
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Basic Algorithm 
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CACTTTTGTATGCTCATAATCGATCACCTGTAGAG 
      |||||||                        
CACTACTGTATGCCGATA------CACTTCCGGAG 

TGTATGC 

word 
(seed) 

|||| |||      ||| |   |||  

 word size = 7 
 

!  Build lookup table 
!  Find word matches 
!  Extend 

!  no gaps 
!  Gaps 
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Protein Words 

GTQITVEDLFYNIATRRKALKN Query: 

     Neighborhood Words 
LTV, MTV, ISV, LSV, etc. 

GTQ  
 TQI 
  QIT 
   ITV 
    

Lookup 
Table 

GTQITVEDLFYNIATRRKALKN 
 TQ+TVED YNI TR KAL+N 
CTQLTVEDNFYNIPTRAKALEN 
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Scores - protein 
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Scores from BLOSUM62 matrix 

Score 
183 bits (464) 

 K : R = 2 
 

 K : P = -1 
 

 K : K = 5 
 

LKF 
LK 
LKV 

AKG 
++G 
SRG 

EKG 
 
PPN 
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Scores - blastn 

Score 
198 bits (107) 

match = 2 
 

mismatch = -3 
 

gapopen = 5 
 

gapextend = 2  
 

Scores are from program settings 

Expect 
3x10-47 
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K = scale for search space 
λ  = scale for scoring system 
λ S’ = bitscore = (λS - lnK)/ln2 
m = query length 
n = database length 
 

E is dependent on m x n (search space) 

Expect Value 

E = number of database hits you expect to find by chance, ≥ S 

8 

More info: www.ncbi.nlm.nih.gov/BLAST/tutorial/Altschul-1.html 
    Videos: http://bit.ly/ZhVPDQ 
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Expect Value Uses 

9 

Sorting 

Expect 
3e-47 Chance? 
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Expect Value Uses 
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Expect threshold 
(cutoff) 
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Family of BLAST Programs 

blastn 

megablast 

primer-blast 

blastx 

tblastx 

tblastn 

blastp 

psi-blast 

rpsblast 

phi-blast 

delta-blast 
cobalt 

ig-blast 

Nuc-nuc Translating Prot-prot 

sra-blast 
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Web BLAST Tips 
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Example failed search:  RID = 0MBDBT7Y014 

To 
BLAST 
Pages 



5 

N
C

B
I D

isco
very W

o
rksh

o
p

s 

 
Alternatives to Web BLAST 
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1)  Blast+ package (local, standalone, command-line) 

2)  Local SRA blast (blast_vdb) 

3)  Blast in the cloud 

4)  BLAST URL API 

To 
BLAST 

Help 
Pages 


